Objectives: In women receiving sterilization, the removal of the entire fallopian tube, a procedure referred to as a risk-reducing salpingectomy (RRS), reduces subsequent ovarian cancer risk compared with standard tubal sterilization procedures. There are limited data on which surgical procedure women will choose when educated about the benefits of an RRS. Our objective was to study the proportion of women desiring sterilization that would choose an RRS.
F emale sterilization is the most commonly used form of contraception worldwide. 1 In the United States, 25.1% of reproductive-age women use sterilization as their method of contraception, with approximately 600,000 surgical sterilizations performed annually in the United States. 2 Risk-reducing salpingectomy (RRS) is a relatively new surgical approach for women who desire female sterilization, a procedure that removes the entire fallopian tube and reduces the subsequent incidence of ovarian cancer. 3 Patient-centered care for contraception requires that surgeons understand women's preferences for sterilization, as well as the risks and benefits of the sterilization method used. 4 There is strong although not conclusive evidence
• Approximately 600,000 women undergo sterilization in the United States each year, and laparoscopic fallopian tube interruption procedures are the most common. Removing the entire fallopian tube offers increased ovarian cancer risk reduction.
• There are additional benefits to removing the entire fallopian tube, including improved sterilization efficacy and reduced ectopic pregnancy risk.
• There are additional risks to complete fallopian tube removal, including potential surgical complications and fewer options for women who experience sterilization regret, desiring pregnancy.
• Obstetrician/gynecologist surgeons need to be aware of the potential risks and benefits, and patients need to be educated about their options to mutually address this complicated and personal elective procedure.
to support that women who have undergone RRS as compared with a tubal interruption procedure will have a lower likelihood of developing ovarian cancer later in life. 5, 6 In a Danish nationwide register-based, case-control study that evaluated all pelvic serous or borderline cancers during a 30-year period, Madsen et al 5 found that receiving a bilateral salpingectomy decreased the odds of subsequent ovarian cancer by 42% (odds ratio [OR] 0.58, confidence interval [CI] 0.36-0.95), compared with a decreased odds of 13% (OR 0.87, CI 0.78-0.98) from traditional sterilization. 5 In their nested case-control study using a US-based database, Lessard-Anderson and colleagues 6 found a similar effect of performing RRS compared with traditional sterilization, with a decreased odds of 64% (OR 0.36, CI 0.12-1.02) for developing ovarian cancer after RRS compared with a 41% (OR 0.59, CI 0.29-1.17) reduction following traditional sterilization. 6 Research suggests this is biologically plausible as the precursor lesion most commonly originates in the distal fallopian tubes. 7 Women may choose an RRS when offered because ovarian cancer is the second most common gynecological cancer and the most common cause of gynecological cancer death in the United States, with an annual incidence of 21,000 cases and 14,000 deaths. 7 The benefits of RRS compared with traditional sterilization include a potentially greater risk reduction in epithelial ovarian cancer, 3, 5, 6 and a reduction in sterilization failure and resulting ectopic pregnancy, which occurs in 50% of sterilization failures. 8 Sterilization failure resulting in pregnancy occurred in approximately 0.4% of standard tubal sterilization procedures. 8 Risks of RRS may include premature ovarian failure. 9 This can occur when small arterial blood vessels are ligated in the mesosalpinx, resulting in reduction in ovarian function. [9] [10] [11] [12] [13] To date, there have been no high-quality, longitudinal studies evaluating the specific impact of bilateral salpingectomy on long-term ovarian function, but results from short-term studies and those extrapolated from infertility research have been largely reassuring. 10, 11, 13 One study, however, demonstrated a significant increase in serum follicle-stimulating hormone and a significant decrease in antimullerian hormone in women who underwent salpingectomy compared with patients who did not undergo this procedure. 12 Even if findings such as the one by Ye et al 12 can be replicated, it is not clear whether those findings will translate into clincally signficant outcomes, such as earlier menopause for women who receive RRS compared with the traditional sterilization procedure.
An additional risk of RRS includes a decrease in options for women who experience poststerilization regret. Without any remaining tubal tissue, women who received an RRS must undergo in vitro fertilization if they desire subsequent pregnanices, which typically requires significantly more resources compared with other sterilization reversal procedures.
14 Finally, RRS may be assosciated with greater operative risk. When RRS is performed postpartum or immediate postcesarean, the mesosalpinx is engorged and the risk of greater blood loss is feasible. When RRS is performed as an interval procedure (not assosciated with a delivery), many surgeons who currently perform sterilization through a single port would need additional ports, increasing the risk of injury.
Published data on women's preferences of laparoscopic sterilization compared with RRS are sparse. We aimed to determine the proportion of women seeking sterilization who would choose an RRS when offered both sterilization options. We ended our study before achieving our recruitment goal because of a major publication supporting the safety of RRS 15 and the publication of expert opinion advocating for RRS to be offered as a method of sterilization outside of a research context. 4 
Methods
This cohort study was undertaken at a tertiary academic hospital. Ethics approval was received from the Biomedical Institutional Review Board at the University of North Carolina. We screened all women who presented for interval surgical sterilization. Eligible participants included English-and Spanish-speaking women 30 years of age and older with a living biological child who desired surgical sterilization as an interval procedure. All of the potential participants were seen within the four clinics that offer sterilization at the Obstetrics and Gynecology (OBGYN) Department at the University of North Carolina School of Medicine. A study investigator approached women at their preoperative appointment for their sterilization consultation and provided an informational brochure (see Supplemental Appendix, http://links.lww.com/ SMJ/A82). After a verbal explanation of the study, the investigator offered a choice between traditional tubal sterilization via titanium clip (the standard of care at this institution) and total bilateral RRS. All of the participants spoke with a physician study investigator before signing the study consent.
OBGYN trainees (residents or fellows) and attending physicians composed the surgical teams that completed all study sterilizations, as is the standard of care at this academic institution. The standard surgical approach for traditional sterilization procedures uses single-port laparoscopy in which tubal interruption is achieved by titanium clips occluding the fallopian tubes. Subjects who opted for RRS either underwent salpingectomy using a bipolar tissue-sealing system, or with other laparoscopic equipment, based on the preference of the attending surgeon. Following the sterilization, study staff abstracted information from the operative report, including procedure time, estimated blood loss (EBL), and any complications noted. Regarding EBL, when surgeons did not specify an exact amount (ie, "less than 10 mL"), the integer on the report was used (ie, 10). When EBL was reported as "minimal," 5 mL was used. Surgical specimens were not sent to pathology unless requested by the attending physician. We called all of the women at 1 and 6 weeks postoperatively and asked about complications, including hospital readmission, infection, or other unscheduled clinic visit. At the 6-week postoperative telephone call, women were asked if they would recommend RRS to a friend who was considering sterilization.
Our sample size was one of convenience. We planned on 24 months of recruitment for a total of 50 subjects, which was a reasonable estimate given the volume of patients seeking sterilization. Although no formal power calculation was performed, we believed that including 50 participants would be adequate to assess the proportion of women who would choose RRS and assess the feasibility of completing the procedure for those who opted for RRS. At our hospital, approximately 36 interval sterilizations are performed each year in women 30 years old and older. We anticipated being able to recruit 75% of eligible women seeking sterilization, and expected half to choose RRS and half to choose traditional sterilization. We stopped recruitment after 11 months as a result of the publication of a large study that reported on the safety of RRS 15 and a publication of expert opinion in support of routinely offering RRS outside of a research context. 4 Our primary outcome was the proportion of participants who underwent RRS. Other outcomes included operative time, EBL, and complications. Because of the small number of participants who opted for the control procedure in the study, we analyzed data from historical controls who received standard sterilization in the previous year to the study and compared the historical controls with the RRS group. Data from 22 historical controls were abstracted, and information on age, parity, race, ethnicity, insurance status at the time of the procedure, body mass index, and operative information including surgical time and EBL from the operative report were collected. Demographic and outcome characteristics were compared with descriptive statistics. Median scores also were reported because the data were not normally distributed, and therefore, nonparametric tests were used for comparison. All of the statistical tests were performed using STATA 13.0 (StataCorp, College Station, TX).
Results
From September 2014 through July 2015, 26 eligible women who requested sterilization were approached, and 18 agreed to be part of the study (Fig.) . Of the 18 women, 14 (78%) opted for RRS and 4 opted for traditional sterilization; however, 1 of the women who desired RRS had a tubal occlusion sterilization performed. For the remainder of the analysis, this patient was included in the tubal occlusion sterilization group. In all 13 procedures for which the surgeons intended to perform an RRS, the procedures were successfully completed (Fig.) . Participant demographic characteristics and data from historical controls are shown in Table 1 .
Median operating time was longer for the RRS group compared with study (6-minute difference) and historical controls (8-minute difference); however, these differences were not statistically significant (Table 2 ). In addition, EBL was not different in comparison with either of the control groups ( Table 2) . Two (11%) of the 18 subjects (1 in the control group and 1 in the RRS group) reported that they would not recommend RRS to a friend interested in sterilization.
There were three intraoperative incidents and all occurred among women who underwent RRS (Table 3 ), but none of these incidents are considered a major complication as classified by previous reviews of laparoscopic sterilizations. 16, 17 The only intraoperative complication (a uterine perforation during uterine manipulator placement) was managed with observation during laparoscopy. The RRS was completed without further complication, and the woman was discharged from the surgical recovery room to complete a course of oral antibiotics. One patient undergoing RRS had an uncomplicated procedure, but required overnight observation in the hospital for pain control.
No underlying etiology was determined. There were no immediate intraoperative complications in the five women undergoing traditional sterilization. Three of 13 (23%) women undergoing RRS had an unscheduled clinic visit, 2 for incisional pain and 1 for incisional cellulitis without fever (Table 3) . With regard to the patient who desired RRS but had a traditional sterilization performed, the decision to perform a traditional sterilization was not made for any surgical or technical reason. In the recovery room, the surgical team explained that a traditional sterilization was completed, and the patient was comfortable with that information. Incorrect allocation is a known complication of research.
Discussion
When our population of women seeking sterilization was educated about sterilization options, the majority chose an RRS. To our knowledge, no other published study has examined the proportion of women choosing RRS when offered a choice of surgical procedures. Unlike other surgical procedures, elective sterilization has unique risks of regret and failure for the reoccurring outcome of pregnancy. Epidemiological research suggests additional cancer-risk reduction of a particular procedure, the RRS. 5, 6 As surgeons who are obligated to appropriately counsel our patients, we must address the most effective ways to communicate the complexities of this decision with women seeking permanent sterilization. In this study, we piloted a decision aid (see Supplemental Appendix, http://links.lww.com/SMJ/A82) that was subjectively beneficial for counseling.
As contraceptive researchers, we want to offer some observations, which are not captured by the data presented. Through this research, we spent hours with women informing them of the risks and benefits of the various methods of sterilization.
The decision aid that we developed (Appendix, http://links. lww.com/SMJ/A82) provided image and text that facilitated the subsequent discussion. Some counseling pearls are that these discussions take time and often cannot be completed within a single visit. There is a benefit to incorporating partners or close friends or relatives in the decision-making process. Sterilization regret has been a challenge for both women and providers to predict, 6 and especially with the irreversibility of RRS, the need for certainty is paramount. With the potential additional benefit from RRS of increased ovarian cancer risk reduction, we found that some women prioritize cancer risk reduction in their decision making, whereas other women prefer a surgical approach with more years of use and outcomes measurement. Other women choose RRS because of the increased contraceptive efficacy. A patient-centered approach that incorporates a discussion of cancer risk, contraceptive failure, and the woman's previous medical experiences can facilitate the selection of the preferred surgical procedure.
With regard to our specific findings, there has been one published study that compared surgical outcomes between RRS and traditional sterilization. 15 The McAlpine et al study included an educational campaign for OBGYN surgeons on the benefits of RRS, and then those educated OBGYNs counseled their patients toward an RRS, 15 whereas our study focused on educating the women directly. Another important difference is that the McAlpine et al study included sterilizations Table 2 . Operating time and estimated blood loss among women who underwent RRS compared with current and historical control groups who underwent laparoscopic sterilization using titanium clips performed at the time of cesarean and immediately postpartum in addition to the type of sterilizations included in our study, interval laparoscopic procedures. 15 Despite these differences, the two studies reported on some similar surgical outcomes. McAlpine et al reported a significant increase in operating time for RRS compared with traditional sterilization (10 minutes), a finding that we were unable to reproduce. 15 Both studies reported no increase in EBL and no increased length of admission, readmission, or transfusion. 15 None of the complications in our study resulted in a blood transfusion, conversion to laparotomy, or any other major complication as defined in previous analysis of operative risk in laparoscopic, interval sterilizations. 16 There were minor complications in the RRS group that did not result in any serious morbidity, but it is difficult to compare these rates because complications such as unscheduled office visits for pain or nonfebrile cellulitis have not been reported in a large review of sterilization morbidity. 17 We stopped recruitment before reaching our recruitment goal because of the safety data reported in the McAlpine et al study 15 and the recommendations from the Creinin and Zite editorial. 4 In addition, discussions with our colleagues at national and regional meetings demonstrated that RRS was becoming part of routine practice. As such, research equipoise was lost because RRS no longer needs to be offered solely within research studies. In addition to a smaller-than-planned sample size, other limitations include a lack of a randomized design and the fact that our decision aid was never validated. Despite these limitations, our study supports the movement in our field to offer RRS and highlights the importance of a patient-centered approach.
There are a number of important questions that need to be addressed in future research, such as patient age or other demographic factors that should be considered in the consent process for RRS, given the implications of regret; the effect of RRS, if any, on subsequent ovarian function; and the magnitude of ovarian cancer risk reduction from RRS compared with a standard tubal sterilization procedure. Additional research focusing on the patient experience in this complicated decision-making process also would be valuable.
